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1. Additional note on measurements

What's inside in the AC susceptibility box
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Inside the box, we have a circuit shown above.

From the “Sine out” terminal of the lock-in amplifier (LIA), AC voltage V(f) = Vosin(wt) is output. (Note that
this is not current!)

We put a resistor with relatively large resistance (1 kQ) in series to produce AC current | = Ip sin(wt + &)
whose amplitude is nearly constant: Since the change in the circuit wire resistance due to decrease of the
temperature is much smaller than 1 kQ, /o becomes nearly temperature independent.

Here, approximately lp = Vo/R (R = 1kQ), but this is not accurate. In addition, a small phase shift &, exist.
Thus, we need to know Iy and &, before experiment. (In other words, we set “the origin of the time” to the

time origin of the current)
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We want to make this as the “origin” of time — To do this, we set & = O



For this purpose, we make use of the property that the voltage between a resistor does not exhibit

with respect to the AC current. Follow the procedure described below.

@ Set the frequency to 887 Hz, Set Vout to a certain voltage (such as 1 V). (These values can be
modified by rotating the dial after pressing “Freq” button or “Vout” button.)

Change the switch to the “26.1 Ohm” side.

Change the “Phase” until V, becomes zero. (Press “Phase” button and then rotate the dial.)
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Write down the values of Vx and Phase. The amplitude of the current is given by
o = , which should be close to Vout / 1kQ The phase should be a few degrees. If

you get a value very different from these expectations, some problem exists in the circuit (such as cut
or short-circuit to ground.)

® Change the switch back to the “Sample” side.

By pressing “Auto Phase”, @-Q) is automatically performed.



